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Abstract
Radiographic imaging is frequently used to evaluate 
potential fractures; however, it can expose the body to 
harmful ionizing radiation that can lead to radiation-
associated cancer, particularly in pediatric patients. 
Research has shown that ultrasound is an effective way to 
assess bone fractures when compared with the traditional 
gold standard of radiography.  In addition, ultrasound can 
be used in rural or medically underserved areas without 
immediate access to radiography.  This review analyzes 
the efficacy of ultrasound (I) in detecting bone fractures 
(O) in patients under the age of 25 (P) compared to the 
gold standard of radiography (C).
Meredith Behr, MMS (c)
Faculty Advisor:  Diana Noller, PA-C
Department of Medical Science
Children and young adults are a group of patients that 
experience a high number of fractures and may be exposed 
to ionizing radiation with radiography like x-rays and 
computed tomography. In addition, it has been shown that 
children and young adults who receive high doses of 
radiation are more likely to develop cancer in the future.  
In order to minimize the risk of developing radiation-
associated cancers, radiography should be reserved for 
certain circumstances.  In turn, ultrasound should be used 
as much as possible to assess potential fractures and 
reduce exposure to ionizing radiation.
Introduction
Methods
A literature search was completed through PubMed, 
Academic Search Ultimate, and Clinical Key in November 
2018 using the terms “ultrasound AND fracture detection 
AND children.”  Articles that involved systematic review 
or meta-analysis, involved adults over the age of 25, or 
were published >10 years ago were excluded.  After this 
literature search, 7 articles were chosen. 
All studies assessed in this literature review showed that 
ultrasound is comparable to radiography in the analysis of 
potential fractures.  Studies showed that ultrasound can 
detect occult fractures due to the makeup of pediatric 
bone.  In addition, ultrasound also eliminates exposure to 
ionizing radiation. The subjects in these studies were 
comparable to actual patients because the subjects were 
actual patients presenting with acute injuries to emergency 
rooms. In addition, the results are generalizable outside of 
a research setting because the studies took place in actual 
hospitals.  However, further research still needs to be 
performed.  Studies need to be performed with greater 
than 100 patients and should take place for greater than 1 
year. In addition, studies should look at multiple hospitals 
in their analyses. By making these improvements, studies 
will be further strengthened and can lead to policy change 
in pediatric emergency rooms in order to reduce 
unnecessary exposure to ionizing radiation.
Discussion Results 
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This literature review shows great promise 
for the use of ultrasound in the detection of 
fractures in pediatric patients. Not only does 
ultrasound reduce the risk of exposure to 
ionizing radiation which can lead to cancer, 
it can also detect occult fractures that are 
often missed in traditional radiography of 
pediatric bones. In addition, ultrasound can 
improve the care of patients in rural areas as 
well as medically underserved areas. Further 
research should continue to be performed in 
this area in order to improve pediatric 
patient care.
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